Abstract: Present investigation was undertaken to utilize Azospirillum and Phosphate Solubilizing Bacteria (PSB) to avail atmospheric nitrogen and soluble phosphate in soil for the wheat crop. The sonalika variety (V 1 ) responded best towards seed inoculation by Azospirillum and Phosphate Solubilizing Bacteria (PSB) for the character speed of germination which is regarded as very important indicator of seed vigour. Germination percentage for untreated control was 86.6% after one month of storage and found to be reduced to 76.67% after three month of storage but for treated Azospirillum in case of sonalika it was retained at 83.33%. V 1 T 1 , V 2 T 1 and V 3 T 1 recorded improved germination even after six month of storage. The seedling characters like shoot and root length was greatly improved with T 1 and T 2 for almost the varieties included in this programme. The character vigour index greatly enhanced in case of V 1 T 1 , V 1 T 2 , V 3 T 1 and V 3 T 2 after one month and six months of storage. This work reported utilization of Azospirillum and PSB as seed inoculation for wheat varieties to enhance seed storability and seedling growth parameter. It can be concluded that, Azospirillum and PSB seed inoculation can be recommended for wheat for better seedling growth storability of seed
INTRODUCTION
Wheat (Triticum aestivum L.) can be classified as winter or spring growth habit based on flowering responses to cold temperatures. Biofertilizer like Rhizobium, Azotobacter, Azospirillum and blue green algae have been used for many years. Azospirillum inoculants are recommended mainly for wheat, sorghum, millets, maize, sugarcane and vegetable crops. Biofertilizer is defined as a substance which contains living organisms that when applied to seed, plant surface, or soil, colonize the rhizosphere or the interior of plant and promote growth by increasing supply or availability of primary nutrients to the host plant (Vessey, 2003) . Biofertilizers are well recognized as an important component of integrated plant nutrient management for sustainable agriculture and hold a great promise to improve crop yield (Narula et al., 2005) . Plant growth promoting rhizobacteria are free living microorganisms having beneficial effects on plants by colonizing their roots. They include such effects as the production of phytohormones; auxin, cytokinins and gibberellins (Garcia et al., 2001) , enhancing release of the nutrients (Nautiyal et al., 2000) . Azotobacter and Azospirillum have previously significantly increased , 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.ansfoundation.org wheat and barley yield in irrigated as well as in rainfed crops (Pauw De et al., 2008) . To maintain the production potential as well as seed or grain quality of wheat, a concrete production technique is essential. One of the major essential elements for growth of plants is nitrogen. The Green Revolution (GR) technology adoption between 1960 to 2000 has increased wide varieties of agricultural crop yield per hectare which increased 12-13% food supply in developing countries. Nitrogen is required in large quantities for plants to grow, since it is the basic constituents of proteins and nucleic acids). Bio-fertilizers are the formulation of living organisms, which are able to fix atmospheric Nitrogen in the available from plants either by living frequency in soil or being associated symbiotically with plants (Subba Rao et al., 1993) . Azospirilum, a bacterial fertilizer is highly beneficial micro-organism for cereals, cotton, plantation crops and other crops. The main function of Azospirillum inoculation is to assimilate atmospheric nitrogen and fix in soil and finally providing the growing plant. The aim of present investigation was to study the effect of Azospirillum and PSB inoculation on different seed quality parameters like speed of germination, storability and different seedling parameters like fresh and dry weight, seedling length and vigour index.
MATERIALS AND METHODS
An experiment was carried out during the year of 2012 -2013 to 2013-2014 in the department of Seed Science and Technology, Faculty of Agriculture, Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, Nadia, West Bengal. The experiment was done with three treatments and three replications with four varieties. The varieties were: V 1 (Sonalika), V 2 (PBW 443), V 3 (HD 2821) and V 4 (K 9107) and the treatments were-T 1 (Azospirillum), T 2 (PSB) and T 3 (Control) with thrice replicates. The data so obtained as described earlier were subjected to statistical analysis by Analysis of Variance method (Gomez and Gomez, 1984) . The Standard Error mean (SEm±) and the value of critical difference (CD) were computed to compare the difference between means have been provided in the tables of results. The data on germination and field emergence were transformed into angular (arcsine) values (Snedecor and Cochran, 1967) transformed values are given in the parenthesis and then subject to statistical analysis. The statistical calculations were prepared by Factorial Design for analysis of data linked to varietal consequence and Completely Randomized Design (CRD) for laboratory data. All statistical analyses were done using SPSS (version 10.0, 1990) on a desktop Computer. The initial seed moisture content was 12%. The seeds were stored in paper packet for one, three and six months of storage. The following seed quality parameters are recorded in the lab like Germination Percentage, Speed of germination, Root length, Shoot length, Seedling Fresh Weight, Dry Weight and Vigour index. The analysis of variance method (Cochran and Cox, 1963) was followed to analyze various data statistically. The significance of different sources of variation was tested by "Error Mean Square Method" of Fisher Snedecor's 'F' test at probability level 0.05. Standard error of Mean (SEm+) and critical difference (C.D.) have been estimated to compare the differences between means.
RESULTS AND DISCUSSION
The influence of different seed treatment on different varieties of wheat, particularly on the speed of germination which is regarded as very important indicator of seed vigour, found that the variety sonalika (V 1 ) was the best towards Azospirillum treatment (T1) and in treatment in PSB (T 2 ), V1 was best (Table 1) . Speed of germination after one month of storage recorded highest volume in V 1 T 1 and V 1 T 2 than control. After three months of storage V 1 T 1 and V 3 T 2 responded better than control (Table 1) . Response of different varieties after six months of storage was greatly pronounced in V 1 T 1 , V 1 T 2 , V 2 T 2 and V 3 T 2 for the character speed of germination (Table 1) . Germination percentage for control, after one month of storage was 86.67% which was found to be reduced to 76.67%, after three months of storage in case of V 1 but for T 1 it was retained at 83.33% after three months of storage (Table 2 ). V 1 T 1 , V 2 T 1 and V 3 T 1 recorded improved germination percentage than control. After six months of storage, control (T 3 ) exhibited loss of germination percentage to the extent of 63.33% in case of V 3 whereas the V 3 T 1 and V 3 T 2 maintained at 73.33% (Table 2 ). In case of soybean after 30 days plant maximum seed germination observed by biofertilizer treated plant (82.85%) and minimum by chemical fertilizer treated plants (0%) stated by Javed and Panwar (2013) . Similar results were also reported by Strelec et al. (2010) to indicate significant influence of storage conditions on moisture content, germination and vigour changes during storage of wheat seeds, as well as varietal dependence of seed viability recorded. Response of different wheat varieties towards the character shoot length recorded high value for V 1 T 1 , V 1 T 2 than control (Table 3) . Similarly response was also obtained for V 2 T 1 , V 2 T 2 , V 3 T 1 and V 3 T 2 after three months of storage. After six months of storage, treatment effect towards shoot length was better for V 1 T 1 , V 1 T 2 , V 2 T 1 , V 2 T 2 , V 3 T 1 , V 3 T 2 and V 4 T 1 than control. Indicating Azospirillum and PSB seed treatment has the ability for improving seedling shoot length. Similar higher values were also recorded for V 1 T 1 , V 3 T 1 , V 3 T 2 than control (Table 3 ). The biofertilizer resulted in maximum reduction of seed rot and foot/root rot (Fusarium oxysporum) of bushbean stated by Khalequzaman and Hossain (2008) . The character root length was greatly improved by T 1 and T 2 for V 1 but for V 3 T 1 and V 4 T 2 the results were lower than control. Enhanced root length was also found after six months of storage. Higher values were recorded for V 1 T 1 , V 1 T 2 and V 4 T 1 than control (Table  4) . Chandrasekhar (2003) observed that the plant growth parameters viz., root length and number of leaves per plant in green gram plants at 45 Days were significantly increased due to inoculation of Psolubilizing fungal strains along with rock phosphate application as compared to rock phosphate alone (control). Wheat varieties responded better towards seed treatment for the character fresh seedling weight after one month of storage for V 1 T 1 , V 1 T 2 , V 2 T 1 , V 2 T 2 , V 3 T 1 , V 3 T 2 and V 4 T 1 , V 4 T 2 than control (Table 5 ). After six months of storage, the seed treatment effect was observed for V 1 T 1 , V 1 T 2 , V 3 T 1 , V 3 T 2 and V4T 1 , V 4 T 2 but slightly reduced in V 2 T 2 . The variety-treatment interaction was greatly positive in V 1 T 1 , V 1 T 2 , V 3 T 1 , V 3 T 2 and V 4 T 1 and V 4 T 2 (Table 5 ). Mahfouz and Sharaf eldin (2007) have suggested the use of biofertilizers to increase the fresh weight of corn. The seedling dry weight, which is regarded as a great contributer towards seed vigour was also greatly enhanced by seed treatment. After one month of storage, V 1 T 1 , V 1 T 2 recorded such type of enhancement response of variety was for to be best both after three and six months of storage (Table 6 ). The similar work was done in case of corn and showed the biofertilizers increased the dry weight proposed by Mahfouz and Sharaf eldin (2007 V 1 -Sonalika, V 2 -PBW 443, V 3, HD-2821 and V 4 -K 9107 and the treatments were-T 1 -Azospirillum, T 2 -PSB and T 3 -Control. V 1 -Sonalika, V 2 -PBW 443, V 3, HD-2821 and V 4 -K 9107 and the treatments were-T 1 -Azospirillum, T 2 -PSB and T 3 -Control. Verma et al. (2011) . A storage experiment was conducted to understand the effect of organic and integrated management practices of seed production and storage containers along with organic (insecticide and fungicide) and organic (botanicals) as seed treatments on seed viability of scented rice cv. Mugad sugandha for 20 months reported by Raikar et al. (2011) . Chattha et al. (2012) observed the effect of different packing materials (metal bin, earthen bin, plastic bag, cloth bag and gunny bag) and grain moisture content at packing (10% and 16%) on viability of wheat seed for ten months of storage. The seedling quality parameter, vigour index, where two important seed quality parameters like germination percentage and seedling length was taken into account to find out the response of varieties under study towards maintaining or enhancing vigour status after six months of storage. It is noted that, vigour index was greatly enhanced in case of V 1 T 2 , V 1 T 2 , V 3 T 1 , V 3 T 2 after one, three and six months of storage. After six months of storage, in comparison to control, all the treatments recorded maximum value except V 4 T 2 and V 2 T 2 . Other V 1 T 1 , V 1 T 2 , V 2 T 1 , V 3 T 1 , V 3 T 2 and V 4 T 1 all recorded better value than control. Similar results were reported by Albrecht et al. (1981) , Mishra et al. (1998) and Rout et al. (2001) in case of maize. The highest germination, normal seedlings and vigour index which were followed by polythene bag, where Gunny bag showed the lowest germination, normal seedlings and vigour index upto 60 days after storage by Khalequzzaman et al. (2012) .
Conclusion
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fertilizers dose for yield enhancement.
